Human HtrA4 Expression Is Restricted to the Placenta, Is Significantly Up-Regulated in Early-Onset Preeclampsia, and High Levels of HtrA4 Cause Endothelial Dysfunction.
Preeclampsia (PE), a pregnancy-specific disorder closely associated with endothelial dysfunction and capillary leakage, is responsible for substantial maternal/fetal morbidity and mortality. PE can be classified as early-onset (<34 wk) and late-onset (>34 wk); the two subsets differ in presentation and pathogenesis. The objectives of the study were to examine serine protease high-temperature requirement factor A4 (HtrA4) expression in the placenta and other human tissues and in early-onset vs late-onset PE, to determine serum HtrA4 levels in normal pregnancy and in PE subtypes, and to investigate the effect of high levels of HtrA4 on endothelial integrity and function. Microarray data analysis and RT-PCR determined HtrA4 expression in the human placenta, various tissues, and cell lines. The serum HtrA4 protein levels were analyzed by an ELISA. The potential impact of excessive circulating HtrA4 on the maternal vasculature was determined by in vitro endothelial tube and permeability assays. Human HtrA4 expression was restricted to the placenta and significantly up-regulated in early-onset but not late-onset PE. The serum HtrA4 levels in normal pregnancy increased significantly between the first and second trimesters and then remained constant. Women with early-onset but not late-onset PE showed significantly higher HtrA4 levels in serum compared with gestational age-matched controls. In cell models, high levels of HtrA4 disturbed endothelial cell tube formation and permeability in a dose-dependent manner, and this was linked to alterations in junctional proteins and microtubule organization. HtrA4 represents a novel placenta-specific serine protease that is altered specifically in early-onset PE with potential causal roles in endothelial dysfunction and disease development.